INTRODUCTION
New environmental emission standards are a challenge and an opportunity for industry and governments who manufacture and operate city transit buses.
In addition, reduced federal support for regional transit authorities has heightened the need for buses with increased fuel economy and reduced operating costs.
A bus incorporating a natural gas engine with an electric drive train and energy storage has the potential to significantly reduce emissions and fuel consumption for urban transit buses. A government and industry cooperative in Ohio is developing a transit bus using these technologies. The governmental bodies believe that this effort will make a significant contribution to addressing the national and state interests to reduce emissions in urban areas. They also believe it will reduce fossil fuel consumption and operating costs for the mass transit systems. In addition, this is an excellent opportunity to capitalize on, and transfer technology from the aerospace and military industries to a commercial venture.
DISCUSSION
The industry partners objective is to develop advanced transit buses and drive train products that can address the needs of the transit bus market with respect to emissions and operating cost. The vehicle must be competitive, in terms of initial capital cost as well as operating costs, with current low emission urban transit buses Key factors in defining the overall project approach have been the selection of the industry team and the decision to concentrate on the power plant and drive train system. Market and technology leaders in the transit bus, engine, and electric motor industries were chosen to join this cooperative venture to insure that a viable commercial production and marketing capability would be available at the end of the project. This may offer more efficient operation of the buses by adjusting the state of the energy system based on recognition of variable route conditions. These algorithms will be incorporated into the vehicle controller in the future. An important conclusion to be drawn is that there is a great potential to recover energy that was used for acceleration for these heavy transit buses in urban drive cycles. Drive train losses are also significant and result primarily from slippage losses in the automatic transmissions. This occurs primarily during acceleration (high torque) below the Iockup speed of about 30 mph.
Companies
Since the transit bus spends much of its time under these conditions, there is significant potential for improving efficiency during acceleration. The remaining energy losses in tire rolling resistance and aerodynamic drag are important but will not be addressed as part of this effort.
The peak power requirement during the drive cycle is important with respec, to sizing of the traction motor. For this study, the peak power is approximately 250 hp and occurs during acceleration in the commuter phase of the drive cycle. The current Otto and Diesel bus engines are sized for this value.
In the hybrid, the electric traction motor must also be sized relative to this value to provide the required acceleration. It is expected that the initial vehicle will then be tested under city driving conditions in Cleveland in early 1998. Plans for further demonstrations of similar vehicles at other locations are currently being developed.
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CONCLUSION
A government and industry cooperative is using advanced power technology in a city transit bus that will offer double the fuel economy, and emissions, one tenth of government standards. A unique aspect of the vehicle's design is its use of "ultra" capacitors for improved efficiency and recovery of energy during braking. Future plans include use of a gas turbine powered generator in 1998.
